Abstract: Hydroelectric simulation is an important physical simulation method, providing a direct way to study the flowing law of fluid in reservoir. This paper carried out the hydroelectric simulation experiments to study the influence of growth of natural fracture, half-length and conductivity of artificial fracture on the productivity of oil well. The results indicate that: under the same permeability, with the increase of half-length of artificial fracture, the productivity of the oil well will increase, but when the length reaches a certain degree, the increasing degree will decrease, and the proper length of artificial fracture should be selected combining the numerical simulation results for the consideration of water cut; under the same permeability and half-length artificial fracture, the more the number of the natural fracture that link to the artificial fracture, the larger the productivity of the oil well; under the same reservoir condition and fracturing scale, the larger the conductivity of the artificial fracture, the higher the productivity of the oil well. The studying results provide theoretical references for studying the stimulation mechanisms of hydro fracturing, and checking the results of numerical simulation.
Introduction
Hydraulic fracturing in low permeability oil reservoir can change the flowing mode of fluid and stimulate the productivity of oil well. But the flowing law is complicated in reservoir, it is difficult to describe the flowing law accurately only by analytical and numerical simulation methods, so the physical simulation method is needed. The hydroelectric simulation is physical method according to the similarity principle of water and electricity field. It can reflect the flowing law directly and can check the accuracy of analytical and numerical simulation method [1, 4] . This paper carried out the hydroelectric simulation experiments to study the influence of natural and artificial fracture on productivity of vertical well.
Experimental principle and method

Experimental principle
Based on the similarity of flowing mode between formation fluid and electric current, hydroelectric simulation simulates the flowing mode by physical experiment according to similar flowing formula. In the experiments, by injecting the solution with conductive ability, exerting a certain voltage on the boundaries of the container, the pressure field distribution of the formation fluid is simulated by the electric field distribution of solution. So the hydroelectric simulation can be used to simulate the stable flowing by the stable current. 
Experimental equipment and fluids
Experimental equipment is composed by four parts: reservoir simulation system, low voltage circuit system, spotting system and data collection system. The sodium chloride solution with a certain concentration and volume is used to simulate the reservoir medium; cell boundary is the closed boundary condition; copper strip is the supply boundary; small copper pipe is the wellbore. In the low voltage circuit system, the required voltage is provided by ac regulated power, and the voltage is output to the boundary and the wellbore.
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Experimental methods
According to the relationship between concentration of sodium chloride solution and conductivity, prepare corresponding sodium chloride solution to form a certain permeability reservoir, such as 0.5mD, 1.0mD, 10mD and so on; Stick a certain length of copper sheet to the wellbore, forming a certain half-length (0m, 60m, 80m, 100m, and 120m) artificial fracture, test the electric current (productivity of oil well), and analyze the influence of length of artificial fracture on productivity;
Distribute a certain number of copper wires on copper sheet to form natural fractures, test the electric current, and analyze the influence of growth of natural fracture on productivity;
Substitute the copper sheet with iron sheet, form the low conductivity artificial fracture, and test the electric current, and analyze the influence of conductivity of artificial fracture on productivity. 
Analysis of experimental results
Influence of half-length of artificial fracture Figure 3 shows that: under the same permeability, with the increase of half-length of artificial fracture, the dimensionless productivity (current production rate divided by that without fracturing) of the oil well will increase, but when the length reaches a certain degree, the increasing degree of the productivity will decrease. That is, the longer the artificial fracture, the higher the productivity is, but not increasing all the time. And it also should note that: the productivity simulated is the liquid productivity, not the oil productivity; the experiment cannot simulate the change of water cut. So the water breakthrough caused by too long fracture in waterflooding oilfield should also be considered, the effect of which can be simulated by numerical simulation. Combining the numerical simulation results, the proper length of artificial fracture can be selected, which not only can ensure the small increasing speed of water cut, but also can keep a high productivity of oil. From figure 4 , it can also be seen that under the same half-length of artificial fracture, with the increase of the permeability, the varing degree of the productivity is becoming small, that is, for the high permeability reservoirs, the stimulation effect is not obvoius than that of low permeability ones. If we want to get better stimulation effect, the longer half-length of artificial fracture is needed, but which may cause the fast rising speed of water cut.
Influence of growth of natural fracture
The results is shown in figure 5 , it indicates that: under the same permeability and half-length artificial fracture, the more the number of the natural fracture that link to the artificial fracture, the larger the productivity of the oil well. That is, the more grown of the natural fracture in the reservoir, the more chance that artificial fracture can link with natural ones, so the productivity of the oil well will be larger. But when the number of natural fracture reaches to a certain value, the increasing degree of the productivity will decreases. The reason is that, when the number of the natural fracture increases, the touching area of fracture with the reservoir will be larger, so the drainage area and the productivity will increases. However, from the principle of potential superposition, it is known that with the increase of density of the natural fracture, the mutual effect among the fractures will become stronger, so the increasing degree of productivity will be limited. 
Influence of fracture conductivity
From the experimental results (Fig.6) , it can be seen that under the same permeability, the productivities tested by copper sheet are all larger than that tested by iron sheet. As it is known that the resistance of iron sheet is larger than that of copper, so the fracture simulated by iron sheet is the relative low conductivity fracture, while the fracture simulated by copper sheet is the high conductivity fracture. That means, under the same reservoir condition and fracturing scale, the larger the conductivity of the artificial fracture, the higher the productivity of the oil well. This is why refracturing is conducted in oil field when the conductivity of fracture is becoming low which results the decreasing productivity. By refracturing, the conductivity of the fracture is recovered, and the productivity of the well will be improved. This is also why the high conductivity fracture should be formed in the process of hydraulic fracturing, which results high productivity oil well. The figure 7 also shows that with the increase of the half-length of artificial fracture, the increasing degree of productivity is becoming weak; the larger the permeability of the reservoir is, the weaker the effect of conductivity on fracturing well, that is, the stimulation effect is more obvious in low permeability reservoirs. 
Conclusion
Through the experiment of hydroelectric simulation, it can be known that: Under the same permeability, with the increase of half-length of artificial fracture, the productivity of the oil well will increase, but when the length reaches a certain degree, the increasing degree will decrease, and the proper length of artificial fracture should be selected combining the numerical simulation results for the consideration of water cut;
Under the same permeability and half-length artificial fracture, the more the number of the natural fracture that link to the artificial fracture, the larger the productivity of the oil well;
Under the same reservoir condition and fracturing scale, the larger the conductivity of the artificial fracture, the higher the productivity of the oil well.
